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Detailed Report 

1. Name of invention 

manufacturing method for a substitution amide benzoate derivative 

2. Sphere of the patent application 
(Claim 1) 

Claim 1 is concerning a compound or manufacturing method for its acid-added 
salt where the compound in formula (II): 

formula (II) 



(In the formula, Rl indicates a low grade alkyl group; Zl and Z2 each indicate hydrogen 
atoms, or together they indicate a substitution or no substitution phthaloyl group) 

is reacted with the primary amine indicated by formula (III): 

formula (III) 
R 2 -NH 2 

(in the formula, R2 indicates a low grade alkyl group), 

and the reaction product is changed to an acidified salt. This compound is indicated by 
the following formula (I). 

formula (I) 



(in the formula, Rl and R2 are the same as the above.) 
(Claim 2) 

Claim 2 is concerning the method in claim 1 where the reaction is performed at a 
temperature from approximately -10°C to the boiling point of the reaction mixture. 



Claim 3 is concerning the method in claim 2 where these reactions are performed 
between 10to50°C. 





(Claim 3) 
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(Claim 4) 

Claim 4 is concerning the method in claim 1 where these reactions are performed 
in an inert liquid medium. 

(Claim 5) 

Claim 5 is concerning the method in claim 1 where the inactive liquid medium is 
a mixture of water and an inert organic solvent that can be mixed with water. 

(Claim 6) 

Claim 6 is concerning the method in claim 1 where the compound in formula (II) 
is indicated by formula (Il-a) 



formula (Il-a) 




(in the formula, Rl indicates a low grade alkyl group) 
or formula (II-c). 

I 

0 

(in the formula, Rl has the same meaning as the above.) 
(Claim 7) 

Claim 7 is concerning the method in claim 1 where the primary amine is ethyl 

amine. 
(Claim 8) 

Claim 8 is concerning the method in claim 1 where the amount of primary amine 
is at least 4 mol, preferably 15 to 100 mol per 1 mole of the compound in formula (II). 

(Claim 9) 

Claim 9 is concerning the method in claim 1 where the compound of formula (II) 
is manufactured by treating a compound indicated by formula (IV) with thionyl chloride 
and: 

formula (IV) 
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I 

Q 



(in the formula, Rl indicates a low grade alkyl group. A could be replaced with a group 
which does not relate to the reaction.) 

if necessary, the reaction products can be treated with ammonium, hydrozine, or amine. 
(Claim 10) 

Claim 10 is concerning the method in claim 9 where the thionyl chloride 
treatment is performed by heating from approximately 80 to 1 10°C. 

(Claim 11) 

Claim 1 1 is concerning a manufacturing method for a compound or its acidified 
salt where the compound indicated by the formula (Il-b) is treated with ammonium, 
hydrozine, or amine: 

formula Il-b 



(in the formula, Rl indicates a low grade alkyl group, A can be replaced with a group 
which does not relate to reaction) 

and the acquired compound indicated by the formula (Il-a): 
formula N-a 





(in the formula, Rl has the same meaning as the above) 



is reacted with a primary amine indicated by the following formula (IV): 



formula IV 
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(in the formula R2 indicates a low grade alkyl group) 

and if necessary, the reaction products are changed to acidified salt. 

This compound is indicated by the formula (I): 

formula (I) 

(in the formula, Rl and R2 have the same meaning as the above.) 
(Claim 12) 

Claim 12 is concerning a manufacturing method for a compound or its acidified 
salt where the compound indicated by formula (a) - (IV) is treated with thionyl chloride: 



formula IV 




(in the formula, Rl indicates a low grade alkyl group, A can be replaced with a group 
which does not relate to reaction) 

and the acquired compound indicated by the formula (b) (Il-b): 



formula Il-b 




-an -of -ci 



(in the formula, Rl and A have the same meaning as the above) 

is treated with ammonium, hydrozine, or amine, and then the acquired compound 
indicated by the formula (c) (Il-a) 

formula Il-a 
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(in the formula Rl indicates same meaning as the above) 

is reacted with the primary amine indicated by the following formula (III): 

formula III 

(in the formula, R2 indicates a low grade alkyl group) 

and if necessary, the reaction products are changed to an acidified salt. 

This compound is indicated by the formula below: 



(in the formula, Rl and R2 have the same meaning as the above.) 

3. Detailed explanation of the invention 

This invention is concerning a manufacturing method for a substitution amide 
benzoate. In more detail, it is concerning a new manufacturing method for a compound 
or its acidified salt indicated by the following formula (I): 



(in the formula, Rl and R2 each independently indicate a low grade alkyl group.) 

In this detailed report, terms such as "low grade alkyl group" means a saturated 
aliphatic hydrogen carbide group with 1 to 6, preferably 1 to 4 carbon atoms in a straight 
or branched chain. For instance, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 
isobutyl, tert-butyl are included. 

However, in formula (I), a methyl group is especially suitable as group Rl. Also, 
an ethyl group is especially suitable as group R2. 

The substituted benzoate amide in formula (I) above has excellent properties such 
as vomit-stopping function and spirit-improving function, and it is an effective medical 
product. The compound indicated by the following formula is made into a product such 
as a lower vision functioning anti-ulcer agent. 



formula 




formula I 
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Formula I-a 

XJ 



Formerly, there were many suggestions regarding the compound of formula (I) 
(for instance, Japan patent No. S 44-23494, No. S 49-47751, etc.). However, previous 
methods use 1-low grade alkyl-2-aminomethyl pyrrolizine which is hard to synthesize 
and expensive as a starting material. It also requires many complicated processes. 
Because of these problems, it is not yet sufficient for manufacturing. 

This invention offers a new manufacturing method for the substitution amide 
benzoate of formula (I) which does not have such problems. This invention offers a 
compound or a manufacturing method for its acidified salt where the compound of 
formula (II): 



formula (II) 




(In the formula, Rl indicates a low grade alkyl group; Zl and Z2 each indicate hydrogen 
atoms, or together they indicate a substitution or no substitution phthaloyl group) 



is reacted with primary the amine indicated by formula (III): 



formula (III) 



(in the formula, R2 indicates same as the above), 



and reaction products are changed to an acidified salt. This compound is indicated by the 
above formula (I). 

In the above formula (II), "substituted or unsubstituted phthaloyl group' 1 is a 
bihydric group indicated by the formula below: 



formula 



At this point, A should be unsubstituted. However, it can be replaced with a group which 
does not relate to the reaction. Substitution groups which can exist on A, for example, 
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include low grade alkyl groups such as a methyl group, ethyl group; low grade alkoxy 
groups such as methoxy, ethoxy; nitro groups; halogen atoms such as chlorine, fluorine, 
etc. They can exist alone or in combinations of two or more. In the case of two or more, 
they can be either identical or different. As examples of a substituted phthaloyl group, 
there are 4-chlorophthaloy, 4-methoxy phthaloyl, 4-nitrophthaloyl, 3-chlorophthaloyl, 3- 
methoxyphthaloyl, 3-nitrophthaloyl, etc. 

Representative examples of compound (II) which can be used in this invention are 
as follows: 

N-(2',5 , -dichloropentyl)-2-methoxy-5-phthaloyl iminosulfonyl benzoate amide, 
N-(2',5'-dichloropentyl)-2-methoxy-5-sulfamoyl benzoate amide, 
N-(2^5'-dichloropentyl)-2-ethoxy-5-phthaloyl imino sulfonyl benzoate amide, 
N-(2',5 -dichloropentyl)-2-ethoxy-5-sulfamoyl benzoate amide, 
N-(2',5 , -dichloropentyl)-2-methoxy-5-(3 M -chlorophthaloyl) iminosulfonyl benzoate 
amide, 

N-(2 , ,5 , -dichloropentyl)-2-methoxy-5-(4"-chlorophthaloyl) iminosulfonyl benzoate 
amide, 

N'(2 , ,5 , -dichloropentyl)-2-methoxy-5-(3 M -methoxy phthaloyl) iminosulfonyl benzoate 
amide, 

N-(2 l ,5'-dichloropentyl)-2-methoxy-5-(3 ,, -nitrophthaloyl) iminosulfonyl benzoate amide, 
etc. 

Among the compounds represented by formula (II), compounds where Zl, and Z2 
are hydrogen atoms, that is, compounds with the formula below: 

formula (II -a) 

co-j«~<»t -ta% -c* 



and compounds of formula (II) where Zl and Z2 together indicate unsubstituted 
phthaloyl groups, that is, compounds with the formula below are suitable. 

formula (II-c) 



Among these, the compound in table (Il-a) is better. 

According to this invention, the compounds in formula (II) can be reacted with 
the primary amine of formula (III). The primary amine which can be used can be, for 
instance, methyl amine, ethyl amine, n- or iso-propylamine, n-, iso-, or tert-butyl amine, 
pentyl amine, hexyl amine, etc. They can be selected from the above compounds in 





Publicized Report of Patent 



9 



accordance with the kinds of base R2 desired for formula I. Ethyl amine is especially 
suitable. 

The reaction above can be done at almost the same reaction conditions whether 
Zl and Z2 are each hydrogen atoms in formula (II) or where Zl and Z2 together indicate 
substituted or unsubstituted phthaloyl groups. In the case of two, only a closing reaction 
occurs. In the latter case, a closing reaction and separating reaction of the phthaloyl 
groups occur at the same time. The reaction can be done without solvent, or it is possible 
to use an excess amount of primary amine with formula (III) and let it work as a reaction 
agent with the solvent. In general, it should be done in an inert liquid medium, in other 
words, in water or an appropriate inactive organic solvent, for example, an alcohol such 
as methyl alcohol, ethyl alcohol, isopropyl alcohol, or ethylene glycol; an ether group 
such as ethyl ether, tetrahydrofuran, or dioxane; an ester group such as ethyl acetate; a 
ketone group such as acetone or methyl ethyl ketone; an organic tertiary amine group 
such as triethyl amine or pyridine; a hydrogen carbide group such as benzene, toluene, or 
xylene; an amide group such as dimethyl formamide; a halogenized hydrogen carbide 
group such as dichloro methane, chloroform, or carbon tetrachloride; dimethyl sulfoxide; 
or a mixture of these. Among these, water or a mixture of water and water-soluble inert 
organic solvent are advantageous. 

There is no strict restriction on the reaction temperature. Usually, the reaction is 
done at a temperature lower than the boiling point of the reaction mixture. Although 
active cooling can be done, the reaction speed will be slowed excessively at very low 
temperatures - in general, the temperature should be approximately at least -10°. The 
preferred reaction temperature is in the range of 10 to 50°, especially room temperature 
(approximately 15 to 35°C). 

The amount of primary amine of formula (III) used is not critical, and it can be 
changed widely in accordance with the kinds of compounds of formula (I) and/or (III), 
reaction conditions, etc. In general, at least 4 mol should be used, preferably 15 to 100 
mol per 1 mol of the compound of formula (II). 

The reaction progresses very smoothly under the above conditions, and it 
normally takes 1 to 24 hours. If necessary, the reaction can be done in the presence of an 
appropriate acid bonding agent, for example, an octagonal amine such as triethyl amine, 
pyrridine, or an alkali metal carbonate salt or alkali metal hydroxide such as hydrogen 
sodium carbonate, sodium carbonate, hydrogen potassium carbonate, caustic soda, etc. 

Accordingly, compound (I) is acquired in the shape of a free base or in the shape 
of an acidified salt depending on the reaction conditions. When it is acquired in the 
shape of a free base, conventional methods are followed. By treating it with an 
appropriate acid such as an inorganic acid like hydrochloric acid, sulfuric acid, 
hydrobromic acid; or an organic acid such as acetic acid, oxalic acid, succinic acid, citric 
acid, or benzoic acid, it can be changed to an acidified salt. In addition, when it is 
acquired in the shape of an acidified salt, it can be changed to a free base by treating it 
with alkali by conventional methods. Furthermore, if necessary, it can be changed to 
another acidified salt. 

Separation and/or refining of the compound of formula (I) and its acidified salt 
acquired in above from the reaction products can be done by conventional methods. For 
instance, it can be done by methods such as filtering, extracting, re-crystallization, 
chromatography, etc. 



Publicized Report of Patent 



10 



The compound of formula (II) used in the above reaction is a new compound 
which is not yet mentioned in the prior literature. This compound can be synthesized by 
the process below from the compound in conventional formula (V) below. 

formula on page 618 



HI 



^0r its reactive derivatives fix its reactive derivatives, 

T J 

I 



I 



^ I Ammonium, hydrazine, or amine 



1 



Reaction of substituted benzoate expressed by formula (V) or its reaction 
derivatives (for instance, acid halide, ester, mixed acid anhydride, etc.) and the amine 
expressed by formula (VI) or its reaction derivatives (for instance, isocyanate, phosphazo 
compound, etc.) can be done by various conventional methods. 

For example, it can be changed into an amide by direct condensation of the 
substituted benzoate expressed by formula (V) and the amine expressed by formula (VI). 
The reaction can be done without solvent, but it is generally done in a hydrogen carbide 
group such as benzene, toluene, xylene; an ether group such as tetrahydro fiiran, dioxane, 
dimethoxy ethane, diglime; an amide group such as dimethyl form amide, dimethyl 
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acetoamide; a halogenized hydrogen carbide group such as dichloromethane, chloroform; 
dimethyl sulfoxide, etc. There is no specific restriction on the reaction temperature and 
pressure, and it can be changed over a wide range in accordance with the starting material 
used. Normally, the reaction temperature is between approximately 0°C and the reflux 
temperature of the reaction mixture, preferably between room temperature to 200°C. The 
best pressure is normal pressure. The reaction can be done in the presence of a 
condensation agent if necessary. The condensation agent may be, for example, Lewis's 
acid, especially silicon tetrachloride, trichlorophenyl silane, and titanium tetrachloride, 
N'-ethyl-N'-diethyl aminopropyl carbodiimide, N,N'-dicyclohexyl carbodiimide, etc.; a 
combination of triaryl phosphin and disulfide; ferromagnetic ion exchanged resin such as 
Amber light IR- 120, etc. 

The amide process above can also be done between reactive derivatives of the 
substituted benzoate expressed by formula (V) (for example, alkyl carbonate anhydride, 
alkyl ester, etc.) and a free amine expressed by formula (VI), or between free substituted 
benzoate expressed by formula (V) and reactive derivatives of the amine expressed by 
formula (VI). This amide process can also be done without solvent if necessary. 
However, it is generally advantageous to do it in an inert organic solvent as stated above 
or an alcohol group with a high boiling point (such as ethylene glycol, glycerin, etc.). 
The reaction temperature and pressure are not critical. Normally, the reaction 
temperature is between approximately -20°C to the reflux temperature of the reaction 
mixture, preferably between 0 to 180°C. The best pressure is normal pressure. 

The compound of (VII) can be changed to the compound of formula (IV) by 
reacting it with the substituted or unsubstituted phthalic anhydride of formula (VIII). 

This reaction is generally performed in a solvent which is generally inert to the 
reaction such as an amide group like dimethyl formamide, dimethyl acetoamide, 
hexamethyl phosphol amide, dimethyl sulfoxide, diethylene glycol dimethyl ether, or a 
mixture of these. Dimethyl formamide is especially preferred. 

The reaction temperature is not critical, and it can be changed over a wide range 
depending on the compound of formula (VII) and/or compound of formula (VIII) used or 
the reaction conditions. In general, a relatively low temperature under approximately 
40°C is used. Cooling up to approximately -10°C may also be used. In general, room 
temperature (approximately 15 to 35°C) is good. 

The amount of phathalic acid anhydride of formula (VIII) used is not critical 
either, and it can be changed over a wide range in accordance with the compound of 
formula (VII), reaction conditions, etc. In general, it should be at least 1 .5 mol, 
preferably 2 to 4 mol per 1 mol of the compound of formula (VII). 

In general, this reaction is promoted by the addition of a tertiary amine, for 
example, triethyl amine, pyrridine, dimethyl aniline, N-methyl morphorin, especially, the 
addition of triethyl aminea, and the use of such amine is preferred. The amount of such 
amine is not critical, and it can be used in the range of 0.8 to 2 mol per 1 mol of the 
compound of formula (VII). 

According to the above reaction, the reaction generally takes 30 minutes to 5 
hours, and the compound of formula (IV) can be collected in a high ratio. Also, as 
compound of formula (VII) used in this reaction, although phthalic acid anhydride itself 
is most suitable, if necessary, you can use 8-chlorophthalate anhydride, 4-chlorophthalate 
anhydride, 8-methoxy phthalate anhydride, 8-nitrophthalate anhydride. 
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The compound of formula (IV) above is a new compound which has not been 
described in prior literature, and its representative examples are as follows: 
N-(2'-tetrahydro fiiranyl methyl)-2-methoxy-5-phthaloyl iminosulfonyl benzoate amide, 
N-(2'-tetrahydro furanyl methyl)-2-ethoxy-5- phthaloyl iminosulfonyl benzoate amide, 
N-(2'-tetrahydro fiiranyl methyl)-2-methoxy-5- (3 M -chlorophthaloyl) iminosulfonyl 
benzoate amide, 

N-(2 f -tetrahydro furanyl methyl)-2-methoxy-5- (4"-chlorophthaloyl) iminosulfonyl 
benzoate amide, 

N-(2'-tetrahydro furanyl methyl)-2-methoxy-5- (3 M -methoxy phthaloyl) iminosulfonyl 
benzoate amide, 

N-(2'-tetrahydro fiiranyl methyl)-2-methoxy-5- (3"-nitrophthaloyl) iminosulfonyl 
benzoate amide, etc. 

The compound of formula (IV) can be turned into the compound of formula (II) 
when Zl and Z2 together indicate a substituted or unsubstituted phthaloyl group by 
treating it with thionyl chloride, that is, the compound of formula (II-b). 

Treatment by thionyl chloride is done by, for example, contacting the compound 
shown in formula (IV) with thionyl chloride without using solvent. As another preferred 
option, the materials can be dispersed or dissolved in an appropriate inert organic solvent 
such as an ester group like ethyl acetate, methyl acetate; halogenized hydrogen carbide 
group like chloroform, carbon tetrachloride, dichloromethane, dichloroethane; hydrogen 
carbide group like benzene, toluene, xylene. 

The amount of thionyl chloride used is not critical, and it can be changed over a 
wide range in accordance with the compound of formula (IV) used or the reaction 
temperature, etc. In general, it is at least 3 mol, preferably in 5 to 20 mol ratio per 1 mol 
of the compound of formula (IV). 

In addition, the reaction temperature is not critical either, and it can be changed in 
accordance with the compound of formula (IV) used or other reaction conditions. 
Normally, it is done in the range of approximately 70 to 150°C, preferably 80 to 1 10°C. 
Under such conditions, the reaction is completed in approximately 1 to 4 hours. 

After the reaction, the reaction products are treated by either adding water or by 
pouring it in ice water to decompose the unreacted thionyl chloride. The compound of 
formula (II-b) can normally be acquired in the shape of crystals. 

If necessary, the compound of formula (II-b) acquired by these methods can be 
separated or refined by conventional methods such as filtering, extracting, 
recrystallization, chromatography, etc. The compound of formula (II-b) can be supplied 
to the reaction in this invention either in rough condition or in refined condition. 

The compound of formula (II-b) which is acquired above can be also supplied to a 
separation reaction of protected groups of sulfamoyl at the 5-position, that is, a 
substituted or unsubstituted phthaloyl group. This changes it to the compound of formula 
(Il-a) above that is used as one of the starting materials for the method of this invention. 

The separating reaction should be done under relatively mild conditions. 
According to this invention, it was found that ammonolysis which uses ammonium and 
hydrazinolysis which uses hydrazine are very effective. 

Ammonolysis, hydrazinolysis, and aminosis of the compound of formula (II-b) 
can be done by conventional methods. For instance, it can be done by treating the 
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compound of formula (Il-b) with ammonium, hydrozine (normally in the form of 
hydrolysis), or amine. 

This treatment can be done without solvent; or, if necessary, it can be done in 
water or in an appropriate inactive organic solvent, for example, an alcohol such as 
methyl alcohol, ethyl alcohol, isopropyl alcohol, ethylene glycol; an ether such as 
dimethoxy ethane, tetrahydro fiiran, dioxane; a ketone such as acetone, methyl ethyl 
ketone; an amide such as dimethyl formamide, dimethyl acetoamide; a halogenized 
hydrogen carbide such as dichlormethane, chloroform; dimethyl sulfoxide, or a mixture 
of these. It is especially advantageous to use water or a mixture of water and water- 
soluble organic solvent. 

Although the temperature of this treatment is not critical, to avoid undesired sub- 
reactions, a relatively mild temperature up to approximately 50°C is generally preferred. 
In addition, the lower limit of temperature is not restricted specifically, but since the 
reaction becomes considerably slower at extremely low temperatures, it is normally at 
least -10°C. The preferred treatment temperature range is between 10 to 35°C. 

The amount of ammonium, hydrozine, or amine is not critical either, and it can be 
changed over a wide range in accordance with the reaction conditions, the kind of 
reaction agents, etc. In general, it should be at least 1 mol, preferably in the range of 5 to 
50 mol per 1 mol of compound of formula (II-b). 

Under such treatment conditions, the treatment is normally complete in 1 to 24 

hours. 

Ammonium can be in the form of ammonium water (concentration: 5 to 28 %). 
Hydrozine is used in the form of hydrolysis. The amine can be a primary amine. 
Representative examples follow: 

methyl amine, ethyl amine, propyl amine, butyl amine, alkyl amine such as hexyl amine 
Among these amines, especially, when a primary low grade alkyl amine is used, 
depending on the reaction conditions, a ring-closing reaction may occur. When this ring- 
closing reaction is not desired, the above primary alkyl amine should existed in the 
reaction medium at a low concentration (preferably 8 to 15 %) and also at a relatively 
low temperature (10 to 25°C). 

The compound of formula (Il-a) is easier to refine in general compared to the 
compound of formula (Il-a). When a compound of formula (I) with high purity is desired 
such as for medical purposes, the compound of formula (II-b) should be first changed to 
the compound of formula (Il-a) and then changed to the compound of formula (I) as 
stated in this invention. The preferred method of transforming the compound of formula 
(II-b) to the compound of formula (Il-a) is a treatment which uses ammonium or 
hydrozine. 

The compound of formula (H-a) produced above can be separated easily from the 
reaction products and also can be refined according to the above methods. 

According to the method in this invention so far, the substitution amide benzoate 
of formula (I) has excellent anti-vomit function and spirit-improving function and is 
effective as a medical supply. It can be manufactured at a high collecting rate and high 
purity without requiring expensive and hard to manufacture reaction materials and also 
without going through a complicated manufacturing process. 

Examples of the compound of formula (I) offered by method in this invention are 
as follows: 
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N-O'-ethyl^'-pyrrolidinyl methyl)-2-methoxy-5-sulfamoyl benzoate amide, 
N-(r-ethyl-2 f -pyrrolidinyl methyl)-2-ethoxy-5-sulfamoyl benzoate amide, 
N-(r-methyl-2'-pyrrolidinyl methyl)-2-methoxy-5-sulfamoyl benzoate amide, 
N-(r-propyl-2 f -pyrrolidinyl methyl)-2-methoxy-5-sulfomoyl benzoate amide. 

The compound of formula (I) offered by this invention can be used as an effective 
ingredient of a vomit-controlling agent, medicine for psychological problems, anti-ulcer 
agent, etc. It can be used in the shape of a free base group as it is or in the shape of an 
acidified salt (for instance, hydrochloride, sulfate salt, phosphate salt, etc.) that is an 
acceptable form of a pharmalogical agent. 

In the following, this invention is going to be explained in more detail according 
to examples of practice. 

Example of practice 1 

N-(2 , ,5'-dichloropentyl)-2-methoxy-5-phthaloyl iminosulfonyl benzoate amide 
(5.0 g) was added to 10 ml of 70 % ethyl amine while cooling and stirring, and it was left 
for one night at room temperature. Then the ethyl amine was removed by heating, and 16 
ml of 10 % caustic soda solution was added, and it was heated for 30 minutes. After 
cooling, carbonic acid gas was blown into the reaction solution, and the crystal deposits 
were collected. After washing, it was dried. N-(r-ethyl-2'-pyrrolidinyl methyl)-2- 
methoxy-5-sulfamoyl benzoate amide (2.72 g, collecting rate: 79.6 %) was acquired. It 
was recrystallized from isopropyl alcohol. Crystals with 179 to 180°C melting point (2.2 
g, collective rate: 64.4 %) was acquired. 

N-(2 t ,5'-dichloropentyl)-2-methoxy-5-phthaloyl imino sulfonyl benzoate amide is 
acquired from the following operation. 

2-methoxy-5-sulfamoyl benzoate (23.1 g) was dissolved in triethyl amine (14.1 
ml) and dimethyl formamide (150 ml), and ethyl chlorate (9.7 ml) was dropped while 
cooling. After stirring for 2 hours, tetrahydro furfuryl amine (10.8 g) was dropped while 
cooling. After it was stirred for 4 hours at room temperature, the solvent was removed 
under reduced pressure. The acquired solution was recrystallized from acetone, and 26.2 
g of N-(2'-tetrahydro furanyl methyl)-2-methoxy-5-sulfamoyl benzoate amide was 
acquired. Its melting point was 201 to 202°C. From the solution, crystals (1 .8 g) were 
acquired. IR (KBr, cm" 1 ): 3360, 3260, 3080, 1620, NMR (DMSO, 5): around 1.8 (4H, 
multiple lines), 3.87 (2H, triple lines, J = 6Hz), around 3.8 (3H, multiple lines), 3.98 (3H, 
single line), 7.25 (2H, wide single line), 7.18 (1H, double line, J = 8.5 Hz), 7.88 (1H, four 
lines, J = 2.5 and 8.5 Yz), 82.8 (1H, double line, J = 2.5 Hz), around 8.2 (1H, multiple 
lines). 

N-(2'-tetrahydro furanyl methyl)-2-methoxy-5-sulfamoyl benzoate amide (25.0 g) 
and phthalic anhydride (23.6 g) were dissolved in dimethyl formamide (75 ml). While 
stirring at 20 to 30°C, triethyl amine (8.84 g) was added. After 5 to 10 minutes, white 
crystals were deposited. It was left at room temperature for 5 hours, ice water (500 ml) 
was added, and it was stirred for 1 hour. When the crystals were filtered, N-(2- 
tetrahydro furanyl methyl)-2-methoxy-5-phthaloyl iminosulfonyl benzoate amide (31.0 
g) was acquired. Melting point: 220 to 231 °C. IR (KBr, cm" 1 ): 3300, 1800, 1755, 1685. 
NMR (DMSO, 5); 8.38 (1H, double line, Jm 2.5 Hz), 8.25 (1H, wide signal), c. 18 (1H, 
four line, J = 2.5 and 8.5 Hz), 7.95 (4H, single line), 7.43 (1H, double line, J = 8.5 Hz), 
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4.00 (3H, single line), 3.70 (3H, multiple line), 3.87 (2H, tripe line, J = 6.0 Hz), 1.80 (4H, 
multiple lines). 

N-(2-tetrahydro furanyl methyl)-2-methoxy-5-phthaloyl imino sulfonyl benzoate 
amide (10.0 g) was added to thionyl chloride (15 ml), and it was refluxed for 4 hours. 
Then it was poured into ice water, and after stirring well, the deposited substance was 
filtered. After washing it well, N-(2 , ,5'-dichloropentyl)-2-methoxy-5-phthaloyl 
iminosulfonyl benzoate amide (1 1.0 g) was acquired. Melting point: 198.5 to 200°C. IR 
(KBr, cm" 1 ); 8400, 1800, 1757, 1660. NMR (DMSO, 5): 1.90 (4H, multiple line), 3.65 
(4H, multiple line), 4.01 (3H, single line), 4.20 (1H, multiple line), 7.46 (1H, double line, 
J = 8.8 Hz), 7.95 (4H, single line), 8.19 (1H, four line, J = 2.6 and 8.8 Hz), 8.39 (1H, 
double line, J = 2.6 Hz), 8.56 (1H, wide signal). 

Example of practice 2 

N-(2',5'-dichloropentyl)-2-methoxy-5-sulfamoyl benzoate amide (1 g) was added 
to 70 % ethyl amine solution (5 ml). It was stirred for one night at room temperature. By 
heating, most ethyl amine was removed, and 4 % caustic soda solution (10 ml) was 
added. Then carbonic acid gas was blown sufficiently. When the deposited crystals were 
filtered, N-(r-ethyl-2'-pyrrolidinyl methyl)-2-methoxy-5-sulfamoyl benzoate amide (0.74 
g, collecting rate: 80 %) was acquired. This was the same as the crystals acquired in 
example of practice 1 . 

A starting compound, N-(2', 5 f -dichloropentyl)-2-methoxy-5-sulfamoyl benzoate 
amide, was acquired from the following operation. 

N-(2 ! ,5 , -dichloropentyl)-2-methoxy-5-phthaloyl iminosulfonyl benzoate amide 
(4.6 g) was added to ammonium water (28 ml) while cooling and stirring. After leaving 
it for one night, the deposited crystals were filtered and washed well. After drying, N- 
(2 , ,5'-dichloropentyl)-2-methoxy-5-sulfamoyl benzoate amide (3.22 g, collecting ratio: 
94.8 %) was acquired. These crystals were pure enough to use in the next reaction as 
they were. Melting point: 144 to 146°C. IR (KBr, cm' 1 ); around 3400, 1622. NMR 
(DMSO, 5): around 1.9 (4H, multiple line), around 3.2 (4H, multiple line), 3.98 (3H, 
single line), around 4.2 (1H, multiple line), 7.92 (1H, four line, J = 2.5, 8.5 Hz), 8.22 (1H, 
double line, J = 2.5 Hz), around 8.5 (1H, multiple line). 

By performing the above reaction using diluted ethyl amine or hydrozine instead 
of ammonium water, N-(2 , ,5 , -dichloropentyl)-2-methoxy-5-sulfamoyl benzoate amide 
may be acquired as well. 

Example of practice 3 

N-(2',5'-dichloropentyl)-2-methoxy-5-phthaloyl iminosulfonyl benzoate (10 g) 
was suspended in methanol (20 ml), and a methanol (15 ml) solution of ethyl amine 
anhydride (15 ml) was dropped, and it was stirred for one night at room temperature. 
Then it was treated as in example of practice 1, and N-(r-ethyl-2'-pyrrolidinyl methyl)-2- 
methoxy-5-sulfoamoyl benzoate amide (4.1 g, collecting rate: 60 %) was acquired. 
These crystals were the same as those acquired in example of practice 1. 

Applicant: Teikoku Zoki Seiyaku K.K. 

Assigned representative: Heikichi Odashima, patent attorney 

Assigned representative: Yoji Esumi, patent attorney 
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Amendment (voluntary) 
March 8, 1977 

TO: Mr. Ishiro Katayama, Chief of the Patent Dept. 

1 . Indication of the event 
S 51-136289 

2. Name of invention 

manufacturing method for a substituted amide benzoate derivative 

3. Party who makes amendment 
Relation to the event: applicant of the patent 
Address: 5-1, 2-chome, Akasaka, Minato-ku, Tokyo 
Name: Teikoku Zoki Seiyaku K.K. 

4. Assigned representative 

Address: Nippon Jitensha Kaikan, 9-15, 1-chome, Akasaka, Minato-ku, Tokyo, Japan 
Name: Heikichi Odashima, patent attorney 
Name: Yoji Esumi, patent attorney 

5. Date of order of amendment 

n/a 

6. Object of amendment 
Detailed explanation of invention 

7. Contents of amendment 

(1) Japanese grammatical mistake 

(2) "phthaloyl imino sulfonyl benzoate" is changed to "phthaloyl iminosulfonyl 
benzoate amide" on page 41 (of the original Japanese document) 
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